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OpenVnmrJ 2.1A in CentOS 6.10
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OPENVNMRJ

https://github.com/OpenVnmrl/OpenVnmrl/blob/master/Install.md

OpenVnmrJ) 3.1A

CentOS: Versions 7.5,7.6,7.7,7.8, 7.9
RHEL: Versions 8.4

AlmalLinux: Version 8.4

Ubuntu: Version 20.

OpenVnmrJ) 2.1A

RHEL/CentOS: Versions 6.8, 6.9, and 6.10
RHEL/CentOS: Versions 7.5, 7.6, 7.7, 8.1, and 8.2

OpenVnmrJ
o

an open source initiative

HPRIAES B uSKE

| 4



2. Quick
Guide

-
- e = L
¢ L ]
s ~
' e 87,
T e | [ ’:',
3 3 s s s
% L v -
S ) ) s @
s . B
[ -
% .

ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY




2-1. Automation
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TayedSpectra |
Protocols QuickSubmit [ Frame |
| ax]
Solids Experiments | Tests | AutoSolids Experiments
Commaon |/ Liguids |/ Calibration |/ Senvice |
FROTOM CARBOM
(HIFRESAT (Hywet 1D
(HH)gCOsY (HO)HSQCAD
(HC)gHMECAD (HINOESY 1D
Studies ¥

Sample
) Spectrometer

Artive sample

Options
Study cluster !

cauto_20220106_01

2

I New study I

Continue study

Probe
Smm_auto_¥_DB

Lock
43.8

Sample

240 C

Temp
0 Hz

Spin ‘

Viewport | ProcessPlot | ArrayedSpectra |

Viewpornt rPrucessPlot rArrayedSpectm |
Protocols r QuickSubmit r Frame |

Solids Experiments | Tests | AutoSolids Experiments |

Common Liguicls i Calibration r Senvice |
FROTON ‘ 3 CARBON
(HIFRESAT (Hwet1D
(HH)gCosY

(HO)gHMECAD

Studies %

Submit queue Cancel

2 New Sample
[Sampleinfo [0:00] |

Submit to | Background -

L

Clear pending exp from queue

Protocols |/ QuickSubmit |/

Studies

Solids Experiments | Tests | AutoSolids Experiments
Common | Liguids [ Calibration [ service |
FROTOM CAREON
(HIPRESAT (Hywet1D
(HH g CO5Y (HO)HSQCAD
(HC)gHMECAD (HINOESY1D

Submit queue Cancel
o Mew Sample
Samplelnfo [1:2 4]
IPROTON_OOI [0:24]
Submit to |Background -

Clear pending exp from queue

Lock Probe

240 C 43.8

Temp
0 Hz

Spin ‘ ‘ Sample

Smm_auto_X_DE




Automation

Viewport ProcessPlot | ArrayedSpectra

KSubmit I

l,SampIe_name {to be submitted)

amplelnto [ L1724

blids Experiments
Calibration [ senice
CAREBON
- (Hywet1D
11 Labs

5 (HC)HSQCAD

- (H)NOESY1D

Automation

Solid_state_NMR

Cancel
7 Mew Sample
Samplelnfo [1:24]
IPROTON_OOI [0:24]

Clear pending exp from gqueue

Sample

Temp Spin Lock
24.0 C 0 Hz 43.8

Probe
Smm_auto_X_DE

New study

Submit o

Insent | Eject

urfsT

"ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Logout

Shim
Spin/Temp

Default H1
ProcPlotAdy

Start | Acquire |/Pruc

Operator : wvnmrl

Sample information

Sample name

DMSO I CcDCI3 D20

Fample_name| I5i|

CcDCI3

Other

Sample volume 600 Mol. Mass [0.0 g/mol
Mass 0.0 mg  Conc. 0.0 mM
Motebook
Backarou - 9 Page
Study time: 1 min, 24 sec Salact 5
Show time Save Quit-nosave || Default Go Array s
Exper : PROTOM  Solvent: cdclz Observe: H1 Decou

Acquisition
Pulse Sequence
Channels

Flags

Future Actions
Overview

Acquisition options

8 Spectral width (select)

Calibrate pwa0

¥ | ppm
(.orenter -2.0 10140  ppm
Mumber of scans |8 -
Felaxation delay |1 -
Pulse angle 45 w | degrees
Minimize SW Skip -

Feceiver gain (cdEf

Before PROTOMN acq
After PEOTOM acq
Starting with:

Sample name:
Sample_name
Start of Q lock/shim?,

Maore options: FlotPrg

ﬂ| Idle

J to queue
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Choice experiments

Waorkspace

CUrrEnE war

w ™ Applications

urisT

_ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Thu Jun @, 2117 PM i vnmi Administrator

Flaces Systern [ % B

Flugrine

Fhosphorus

Onher Nucleus
| H1 Relaxation

1

.:'-II.-_'I' _ rrent |:.\,-\.I irmeters T
1 Standard 10D Experiments
Sohvem Supprassion - Select Peaks
Hoemaonuclear Correlations
f I-Courelations
Indirect Heteronuclear Cofrelations (Basic) b
| ndirect Helaronuclear Corralations (Mora) k
Indirect Heteronuclear CRISEGZ2 ]
| Selective Exciation

| E=H Multipliciny DEr&rmination

T w w

macrg “izm does nel com

an braz is 2 ke, 20 min
un ez is 8 mn, 41 sed

3
b
Heteronuclear Correlations ] 5 nep
1 13:_ ].3': Eﬂrrelal:luns r Lk, SCam | SELE haiilwane Lagaul
13F-1H Experiments ¥
Relaxation Measuramants [ | e o
|l EE'UEDI'E!'SIDI'I " Samisle infenm — 4
DOSY Experiments Ol | soemees-
oot o
I' Hadamard Experiments L] R ER A BRE T
Solid-51ate Experiments e e e — -
ey EITTow LAt Mas BE T mg con ¥ nH
Hoebook 5
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Choice experiments

ULSAN NATIONAL INSTITUTE OF
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1/5““ - |/ Acquire |/ Process | | Lock scan Setup hardware Gradient shim Logout
Sample Info Z

Autolock
Led Spin 0 Hz 3 i 6 7 8

Shim Lo : 18013 |« ) Automatic
: v| Lock -
Spin/Temp Change sample sample
Lock status - 34 - .
L S z0 onhy
Gain Iiﬁ_ —
Select lock signal... 31 t1 Bl v nloclked
Phase Iij
Find z0 356 i e L] ® [ot used

Run autolock
iStart I BERTTE ﬂ:g:cess | Show time I Go |St0|l MoveSW Est pwo0 Arrays Sequence diagram ;14ence help
| = |
Default H1 . 13
Experiment: PEOTOMN  Solvent: .;512 (] =] S Decopplar 12

Fulse 5110":& Acquisition options Eile | N T A
Channe Mew Workspace
Flags _ Spectral wicth (select) v | ppm 1 Join a New Workspace =
Future Actions (.orenter) |-2.0 10140  ppm | Open... cri-o0 |
Overview
Mumber of scans |8 b Save As... cirl-5
Eelaxation delay |1 |5 CRALT0 Dave !
Pulse angle 45 w | degrees Printers. .. a

Frint Screen...
11 Auto Plot

Feview PDF Plots. ..
Switch Operators. ..

Automation

Exit ¥nmr]

e Solid_state_NMR

J: Experiment started
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Start - Shim L urfeT

ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

I LY N 200 1 = 1
fSlan rAcquire |/ Process | Insert Eject ‘ Lock scan | Setup hardware Auto lock || Auto tune Gradient shim Logout
Sample Info 71 =] |33 | 73 | 73 ] Autachi
Lock scan fhoe— +1 [ 1L,

= __FID scan | 2, = 2. | Savel(2) / Read1(2) -
Tso1s 10 00 M %8 : Save & Read from Temp1(2)
= 337 +1 6233 [®) —LO =]
Iél;F‘ 1 545465 £10 ﬁmz (EIAlJ'L'-EIE X-Iél- EQI EE-Igjl)

Z7 HETE

EXETE

Lk Gain o o |z, =i | +1|p81s +1| E%812 +1p]
21
Spin on [Spin Off Read default shims Savel | Readl | Save2 | Read2
I;;ghase 1 Lock Spin off 0 Hz Read shims from pars | Save shims Read shims
Receiver gain [0 File |
Save shims / Read shims
|| : Save & Read from “specific name”
= =

ﬂ| Idle |i [T otal acquisition time is 8 min, 31 sec ( o:l _C_)l _C_)l Ol EQE X-I él- Eltl = E-I 2 7 | )

Read default shims Ex) D20, DMSO, 20220615-ABCD, etc..

: Read shim from Gradient shim-map W/ \\\N_,_A

(Gradient shim-map= 7N &)

Read shims from pars
: Read shim from experiments

(A A EO| A shim-map= 7t =)

e e 0 o T
HTPRRERBH[wIA= | 13
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Start - Spin s _ e

fSI_art Acquire | Process Insert = Eject | Lock scan | - Auto tune || Gradient shim Logout

Sample Info
Lock

Spinner; liquids anel only

Regulate speed error

Spin/Temp || |0 . . Enter  rror

f

Current 0 Hz Off Spin off .
CI |Ck Regulate speed
Temperature . . .
DRI reml SPIN->IMprove shim on X, Y axis
50 [ L) Warn after temperature error
Current 24.0C  Regulated FTs 0.0C % |gnore temperature errar
YT air flow 2|/ min |VT air on |VT air off Reset pneumatics Reset VT Set FTS temp |25

ﬂ| Idle Tm-al acquisition time is 8 min, 31 sec

{ Sample is NOT spinning. J

{Sample is spinning.}

| ¥ w.
WM"‘"""W“""' —

WM"MWM T T ‘w | ‘ ‘l ‘ Shlm is MM}(WM,WW*“W S ” WW“"”""‘"""“"“"‘"""' S

‘] —— [ Z shim —— X shim - “ . X shim

o SPINNING | || NON-SPINNING | * EC— \ Z shim B
| shim is ‘GRADIEN'I‘ Il is bad GRADIENT is bad S Sa,te"“es.| | OK (. spinning | | is bad
I 0OK A " -J‘_,;‘ I is bad sidebands |
- NN A Rt !

N B B e S J T T ! T ] I T 1 1 - I — e —
30 - +30 0 H: =30 2 E _ T T T T UL T T
+ 0 Mz 30 z +30 0 Hz 30 +30 0 Hz 30 0 0 i 20 f0 0 o 20

https://medicine.uiowa.edu/nmr/sites/medicine.uiowa.edu.n
mr/files/wysiwyg_uploads/Shimming%20an%20NMR%20Mag
net.pdf GITX[QI=E S| nSXIE | 14
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Start - Temp | urfsT

| — ]
m T J Setup hardware || Auto lock || Auto tune || Gradient shim Logout
emperature
Sample Info Spi
Lock Type 50 (target temp)
Ra
S|1im’Tem|1 IO_ Enter
Zuri .
Click
Temperature
Regulate temp Temp off
B0 .
Current 24.0C Regulated FTS 0.0 C
YT air Tlow 2 |/ min | VT air on |VT air off

VT flow cause Temp. gradient.
Stabilization time: 5 — 15 min

VT air flow -> 6 °C / min
Extreme temperature change Sensor

*l could break Quartz in Probe. [fhermocouple
t-100

VT Unit
Heater

% /

HPXIAEE BHWSKE | 15
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Acquire tab

Stop | MoveSWwW | Est. |1wl:l

ST " urifsT

"ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Ar‘ays

|/Start Acquire I]/ Process show time Sedusnce diag
FEOTOM
Acquisition . .
uqﬂ TRTECe Spectrum width (SW) Excitation
Channels Spectral width [5615.4 |f* Relaxation delay |L.000 |s |« | D1(D1)
o - aq (AQ)| . ——
Flags Acquisition time 1.704 First pulse 0.00 Hs |  or |D degrees
Future Actions | | Complex points |l-3384 Inter-pulse delay [0.000
B S Observe pulse s5.00 | pw(P1) ||:|r 45 | degrees
. ted Iai Calibration pw20 |lCI.OCI Hs at power |52 clB
leguestec
Completed 0 Receiver Tpwr (plw1l)
Steady state ICI Receiver gain 38 Auto
v|Block size  [32 bs (type tr) | TIMing (s)  rof2 24.8] Typerga |0 |ddrtc|37.2
i51m rAcquire rFrncess | Show time Go || Stop Est pwai Arrays Sequence diagram || Sequence help
Default H1 FROTOQMN
Acquisition Channels: Observe | set | 1 | Decouple Decouple 3
-Channels Mucleus [ freq. H1l 599 826 MHz [[|C12 150840 MHz 0,000 MHz
RI3ETE Offset 599.80 |Hz |+|[lo.00 + |[|o.o0 Hz |«
Future Actions | D=C 00T | ggactrum center (01) -
Overview Dec modula w || |C

90 deg. at pwr | [10.00

s at |’2 28.5
= dmf Homodec |-—-

ps at |32 21.0 psat |1
35088 = [32258

Waveform F==

at resolution oo

W40_Smm_auto_¥_DE
degrees 9.00

1.00 degrees

HPRHEFBH[wSAE | 17
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Acquire tab : - urfsT

et -

i Start rﬂcquire |/ Process Show time Go || Stop Mov eSw Est. pwa0 Arrays Sequence diagram || Sequence help
Default H1 Flags
Acquisition On lock failure |lgnore |« | On VT failure |:| On spin failure |:|
Pulse Sequence
Allow IECICI s before VT testing Do not wait for temp or spin
[Flags Delay [0.5 s before starting acquisition
uture 10NS o
v|5ave FID at each block Block size |22
Overview : : ; o
Arcquire arrays by blocks (interleawve) ¥| 32 -hit acquisition (harmal)
Receiver
Feceiver gain =8 Auto Pulse sequence type Fulse
Timing (us)  rof2 24.8 alfa [10.0 ddrtc [37.20
Prescan delay
A Idle | W lexplO0: Acquisition complete

HTPXEFBH[wSAE | 18
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Lock (Auto) - Urier

SCIENCE AND TECHNOLOGY

CAR LW, LARTSI S 3tar tSy

Seq: findzQ Index: 1

Finding z(

Insert = Eject | Lock scan | | Setup hardw: 1“ Auto lock || Auto tune Gradient shim Logout

(start | Acquire | Process |

Sample Info Autolock
Lock Spin 0 Hz

Shim 0 : — Automatic
+10| (14828 I 1
Spin/ Temp Lock 5.4 14826
Sample

Fower
Lock status Off 12 1

32
: 20 only
Gain ,— —
22 : 1
Select lock signal... 33 - EE ® Unlocked
Fhase 2
Find z0 35 F B = Not used

Run autolock

HEX|A2RPH|uSAR | 20



Lock (Manual)

urisT
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Inclex: 1

e — X
1 = Insert I Lock scan I Setup hardware | Auto lock | Auto tune | Gradient shim | | Logout
Acquite | Process ~

[
Autolock——————
i Lo Spin OH

i — Automatic

Spin/Temp e sample
Lock status Off : O

&7 20 only

select lock signal. 48 1) BE L) Uniocked

P | e —

Find 20 356 =) 1=

3| Increase Power, Gain on Maximum

eration complete

41 Find Proper Z0

irection

= S Insert | Eject | | Lock scan Setup hardware || Auto lock || Auto tune || Gradient shim

samy

b Ay
taken

Lock Autolock———————

Shim o — Automatic

Spin; =

sample

G
20 only

Unlocked

nox
Logout

Select lock signal.. 4 -

Find 0

J g d

® Not used

Run autolock

Portal

o= x|kt | 21



Lock (Manual) urifsT
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Exp:100  Seq F Index: 1

Z0 Direction

oo
Start || Acquire | Process Insert | Eject Lock saan Setup hardware || Auto lock | Auto tune || Gradient shim Logout

Sample Info Autolock
Lockc Spin 0Hz (
Shim 2 10| [izees )
Spin/Temp | ¥ Lock 67.2 12665 ~
Lock status Regulated :UEWW *1| |46 { }

, 6|_Decrease Power, Gain

Select lock signa A
Find 20 ' PR L o/ Tlot tsed

Run autolock

harciware: operation complete

On resonance

Z0 Direction

G2 R PHusE | 22



4-2. Tune & Match
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Tuning and Matching

ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

File Edit Miew  Experiments | Acquisition Automation Process Tools Help

- |'r| Setup Mew Parametars for

C

4 Tune method

1. Click Auto tune

2. Type protune on command line

3. Type protune(‘calibrate’) on command line
4. Probe -> Tune sweep -> Manual tune

2. Type protune

Tune Probe

5 Tune

Mucleus H1 [ F19
F31 C13 15

Advanced Tune

Mucleus H1
Indirect Heteronuclear CRISIS2 » TG E e -
(A Selective Excitation 3 -
¥-H Multiplicity Determination » Tune to Criterion
Heteronuclear Correlations »
(HC)gH 13C-13C Correlations 4
19F-1H Experiments »
Relaxation Measurements »
o ESSuppression » Close Help
DOSY Experiments »
Hadamard Experiments »
— Solid-5tate Experiments » n
Sarmpre ELTVE Sarmple
Options .
® Spectrometer Studly cluster 1 CIIck Auto tune
L]
cauto_20220106_01
l/Stan rAcquire r Froceey | Insert | Eject Lock scan Setup hardware || Auto Iock] Auto tune [ Gradient shim Logout
Sample Info o
(s Spin 0 Hz o utoled
Shim 17057 — Automatic
1 +10| (1792 [ 1
Spin/Temp Lock 0.1 17927 =t —
OWEr
Lock status  Off +1| 28 L { )
%gin z0 only
El [}
Select lock signal... 21 = e Unlocked
Fhase
Find z0 360 1 PO O O (AR

MNew study Continue study

4. Probe -> Tune sweep -> Manual tune
H

Run autolock

Temp | Spin Lock [sampie| |  Probe ﬂ| Idle ion complete
Smm_auto_X_DE

24.0C 0 Hz 0.1

alm|




urisT
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Protune (manual)

LG W

p—
Motor communication OK 3. Type protune(‘calibrate’) on command line

Reflection data OK
|Emm_aulu_X_DB,‘chan#D 555-605

| | Exp:100  Seq; PROTOM Index: 1 |
22T 1

|v‘

+ protune('calibrate’)|

| Thweshoia e a |
e e e A -
S S0 MH
| ban : ‘ '| Change 13C(X) ->2 Tune(2) Match(3) -> |
Go to 1:| H1 - E
® Correctea U ava i Raw Data Change 1H -> 3 Tune(O) & matCh(l) i
® Absval Plot i Polar Plot T
@ Use Ref Positions ' Ignore Ref Positions 2 L3 i
= L i
1 Calibrate RF Reflection.. T
em: | |E 1.0F -
|
| Measure Mator Sensitivities 0.8F i
"[Tune (KHz [ Step): -53.16
[Tune (% Reflection / Step): -0.0332 06F 4
~ [Match ( KHz / Step): -0.0595
4 Match (% Reflection / Step): 0.0592 04k |
| Dip Freq: 599.937 ' |
Dip Refl: -0.0358 = -28.9 dB B
Match at 5¢ 33d=MHzr=20:0=dB 0.2r ] '
Inf 4:| it Abort
| = | Qu‘ |L - ‘ or 1 2 | 1 1 | i ﬂ
| Ready 560 570 580 590 00
Frequency (MHz)
3 # 0: Tune # 1. Match # # 3 # 4 # o
I | [ 1310 | [ o | [ 1178 | | 100 | [ 11520 |
Go To: | Go To: | Go To: | Go To: | Go To: | Go To: |
Backlash: Backlash: Backlash: 1 Backlash: Backlash: 1 Backlash: 1
Step Size: Step Size: Step Size: 50 Step Size: Step Size: S50 Step Size: 50
EI- E- [=][£] E- [=][£] [=][+£] A
|
F s ] v - — v




Tune sweep

"_ULSAN NATIONAL INSTITUTE OF
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" Probe

Current probe

Smm_auto_X_DE A

21

Default Shims: Smm_auto_¥_DB_lk_d2o

Edit/Show Probefile

Tune Sweep :| Tune Cain ,07
Load Shims
Manage probe files
Edit/Show/ Delete:
Smm_auto_X_DE (Home) -
Edit

Show Delete

Create/Copy.

Frobe name:
Frobe ID Frobe without ID
Frobe style: -
ApplicationsDir: Home account -
Create ‘ | Copy
Close Help

Sample Active sample

Options

® Spectrometer Studly cluster

o-autn_20220106_01

zlp

z0 set 1o 17986
Tuning €13 to Fine criterion
Tuning H1 to Fine criterion

Tuning: ok - tuning to C13 meets Fine criterion
Tuning: ok - tuning to H1 meets Fine criterion
Tuning done: ok

Index: 1

Manually control tune stick

W _position V_scale cursor delta
Q 1.8 301.49 4.03

stan [ acquire | Process | LIEEILR| JEieCL ‘ L scan‘

5000 4000

MHz

Setup hardware || Auto lock || Auto tune Gradient shim

2
2080 1000

Logout

Tune FF channel 1 -

Probe 3!

Center Frequency |H1 | H1
Choose Marker 1 -
Choose Marker 2 -

Center frequency to markers

Vertical scale *2 (2
+20 | -20

Autoscale
Vertical position

New study Continue study
Temp Spin Lock | Sam 1 Probe
240C 2 Hz 43.8

Smm_aute NIDE

Freg
Span

[99.83 m4
100 M

Fower [0 dB
Gain 0 dB

# Points 512 -

Start Probe Tune

|

Stop Probe Tune

Quit

HTPXAEFBH[SAE | 26



4-3. Processing

-
- e = L
¢ L ]
s ~
' e 87,
T e | [ ’:',
3 3 s s s
% L v -
S ) ) s @
s . B
[ -
% .

ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY




Transformation

(M |‘I/E T
ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Eile Edit View Experiments Acquisition Automation Process Tools Help
8 XJ® L [m-m-
Viewport I’Frucessl’ln( I’ArrayedSpeclra | =
Protocols QuickSubm Frame
Solicls Experiments | Tests | AutoSolids Experiments T ft
Common r Liquids r Calibration Servic ype w
/20220613 -ENF-Pyrazole-G20211026A_H1 fid
e T—— o, 20220530-EMF-E7525-2203M-H1 fid =
FPROTON CARBON r@tissmg. fhome; /20220520-TM200-2015)6111_H1.fid -
-
(H)PRESAT (Hwet 1D
(HH)gCoSY (HOHSQCAD
(HC)gHMBCAD (HIMOESY1D
Studies ol o

Sample

® Spectrometer

auto_20220106_01

Active sample

Study cluster Oplions

Text Output

il
10 8 3 5 4 2 1 -1
1 ppm
V_position V_sc curso delta
330 551411 957
X
n @ Auto process Display spectrum || Auto plot preview Clear screen Cancel
~Sample information  Process options  Plot options

Default
Weighting EEmaE FT data size B4k - Farameters Basic -
Display ot ElnED v| LineBroaden [0.6 He Integrals | Off -
More 1D Sample owner vnmrl Peak Values Peaks ppm -
Integration
Cursors/Line Lists =~ Comments:
Plot 20220520-TM200-2015)5111_H1

Process Auto plot

Auto preview

New study Continue study
‘ Display spectrum Save current process/display parameters
20| o | s | Moo ANMEEEEREETN O o
24.0 C 0 Hz 313 Smm_auto_¥_DB

»_ OpenVnmr]

| @ HTAIRER - MozillaF... |

HPRIAES B uSKE

| 28




Process tab R T

03 - ULSAN NATIONAL INSTITUTE OF
A s - SCIENCE AND TECHNOLOGY

r Start |/ Acquire |/ Process | Transform || Auto process Display spectrum || Auto plot preview || Clear screen Cancel
Basic Fourier transform———— ~Display ~Reference——— Peak picking
L [ Transform all Autoscale By solvent Peak threshold
g:;ﬁ:::"g Lo TIC & [1 Autophase S Find peaks
More 1D Zero-filling FFI':" sceen Referencing “Integration
Integration . % e ull spectrum =50

. FRm |- Autoscale
Cursors/Line (complex pOIﬂt 2 4) Duicalautas - —
. - ntegral values
'T’L':(IT. Output v| Transform s Bk |~ i Dlagonal paseline corect MNormalized values
i i ¢ . DC correct
Acquired points 16,384 Verisl  correction — Set nogm to[000.0
Axis Find integrals ‘
Lin. prediction Auto LP -
. Disp. mode |Phased - BC correct Set
Save current process [ Display parameters inElD directo | |_ mtegratlon
Baseline value
) pro correction
— Auto intensity control On
Dis .
. Autodale Integration
Auto phase correction
Autophase area
(Type aph) Full screen

Full spactrum
Display text
Find nearest line T

Fine Maximum intensity on peak

Vert scale  [Absolute -
Axis FFM -
Disp. mode |Fhased -

Display parameters
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Process tab “'."_',;.-'_..'.:_; - urfsT

|/Starl_ rAcquire |/P|'m:ess Transform Aulo process Display spectrum Auto plot preview Clear screen Cancel
Basic Fourier transform Zero-filling
Default
. H E 3
Weighting Transform all v Transform size |64k —T (Complex point * 2~4)
Display Transform FID # |1 Acquired points 16,284 Autanbaca full
Mare 1D L- b d H LB
Integration Auto5Select weighting Weight parameters Ine broa emng ( )
Cursors/Line Lists| | | ayponential | gaussian line broadening [0.5 et 1H:0.6-1
Plot - - .
2lel| o] .
T T sine cosine sinebe g 13C: 3
sq-sine 5(-Cosine shift 0 DTSPTIy TEXT
pseudo res-enhance gaussian 0.1
. s g /4 ssqsine shift 0
Linear Prediction (LP) ' 1 iU rree i E— Interactive weighting
additive offse
: 2~ 3 (Case by case)

Transform || Auto proce CUt Off FID Signal for Aring (ringing)

fStart |/A.cquire ess | Siesl
Basic Lifiear prediction Soly .
Default L ON/OFF Auto { ex) Short T1 experiments_170, 23Na,
Weighting ) A
Display G iz DﬁF""""'a' d Ban 79Br, 127', EtC..)
More 1D Coefficients 32 C O Errerer T
: . : = o FlI hase rotation
Integration Basis points 64 Folynomial  |---
Cursors/Line Lists starting at 2 Offset ——— 0.0 degrees
Plot Predicted points |1 Left shift FID
Text Output rarti t lli Downsample
starting a I i
8 Downsampling ON/OFF 0 complex points
o qe =
Acquired points 16,384 Divicle by == Left shift frequency
¥| FT size G - .
Coefficients == I,:, Hz
Weighting |exponential - Offset Cee
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Process tab

ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

rStart rﬁcquire |/P|'ucess | Transform

Auto process

Display spectrum

Auto plot preview

Clear screen Cancel

Basic

R Lists Send 1o
De . o .
wel Show integration line Parameters M
Di or not | array FID Easic " A Mone Hz per mm: 28.2
Mo
i Frint 1 page
Integration 0Qgo Integral values pag
Cursors/Line Lists Mone (e Custom | Browse... v| Integral list Print 2 pages
Plot ® Scaled Mormalized L N
Text Output Integral lines Peak labels ® Print double-sided
Full Fartial R e Peak positions
¥| Integral values ¥ Axis 1 Peak list Preview Print
& 5Scaled Mormalized ) DM Hz & ppm Hz ‘
Horiz e Vert Molecule
¥| Comments ¥| Miniplots ShOW PDF
= Transform Aulo process Display spectrum Auto plot preview Clear screen Cancel
rSIart rﬁcqmre r Process I et I I
Basic ACQUISTITION SAMPLE PROCESSING GRADIENT SHIM -~
Default sfrg 92,077 date Jun 16 2022 fn not used gzsize 5 Text
Weighting tn Tk file fhume;_"u'nmr'lf'uw shb not used gz]‘-ﬂ 2000 -
Displ at 0.017 nmrsys/Sgshimlibsh~ gIZwin 30.3 Basic
ey np 512 dimmaps/Smm_auto_X_~ wnt wft T wvsadj ds~ d2 0.0010
More 1D S 15432.1 DBE_1k_2022-06-16-A~ sh  d3 arrayed Array
Integration 55 1 .Tid vtcomplwl 0
Cursors/Line Lists| |tpwr 45  solwvent 020 gstab 0.00025 1 Channels
[0 300.0 temp 24.0 shift 0.00300 3
Flot
Text Output dl 3.000 Shims
tof 15.1 DECOUPLING FLAGS
nt 4 dn HL n Seq manual
ct 4 dof L] ShOW n
gain 2a  dm n More
clmim C
- 00 Manual
dpwr 30 Clear
- 31




urfsT

SCIENCE AND TECHNOLOGY

Show |«
FID

Show
Spectrum

Manual

Zoom

Integration |«

Axis on/off | <

Phase

Intensity or
height

correction
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ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Affecting factors for Shimming

1. Temperature and Temperature gradient

2. Tube (Camber, Thickness, Scratch, Material quality, Impurity contents)

3. Height

4. Sample (Concentration, Paramagnetic species, Impurity, lon/salt, Particle)
5. Solvent (Viscosity, Dielectric constant)

Axial shims(on axis): 71, 72, Z3, 74, 75, 76, etc..

Radial shims(off axix): X, Y, XY, XZ, YZ, X2Y2, etc..

EX) X=X+20,X2=X+71 Transverse plane Longitudinal plane
(Radial) (Axial)

X, Y shims Z shims

re the actual

- 24
Z3

a one-time calibration

u]_LJ,U] thm. In
ry to use the method of I'-ig‘ 5 to measur

| Residual Field |

[ Unshimmed Field I
| Shim Functions |

¢, §,(2)

B(2)

Fig. 7: The 1D gradient shimming

experiment 1t 15 necessal
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Class of shim coil e UL

SHIM CONTROLS ON THE SPECTROMETERS spinning/| high/ odd/ order o
; o
Doped 1% H20 in D20
FX-90Q | WM-360 | MSL-300| AC-300 | AMX-600
Ll Ll
Y Z Z Z Z spinning low odd 1-st BrUker 400 MHZ IlnEWldth 4 Hz
c z2 z2 z2 22 || spinning | low | even | 2-nd Varian 600 MHz linewidth 6 Hz
v3 z3 z3 z3 z3 spinning high odd 3-rd
z> z> spinning high odd 5-th
F z4 zd z4 z4 spinning high even 4-th
z X X X X non-spin low odd 1-st
X Y Y Y Y non-spin low odd 1-st
ZX XY XY XY XY non-spin low even 2-nd
Xy YZ YZ YZ YZ non-spin low even 2-nd
YZ XZ Xz Xz XZ non-spin low even 2-nd
X2-y2 X2-y2 x2-y2 xX2-y2 non-spin low even 2-nd
X2-v2 non-spin low even 2-nd
x3 x3 x3 x3 x3 non-spin high odd 3-rd
z3 v3 Y3 v3 y3 non-spin high odd 3-rd
xz2 xz2 xz2 non-spin high odd 3-rd
vz2 vz vz2 non-spin high odd 3-rd
ZXY non-spin high odd 3-rd
Z(x2-Y2) | non-spin high odd 3-rd
xz3 non-spin high even 4-th
vz3 non-spin high even 4-th
Y Z <--- spinning axis for NMR tubes
SHIM IS OK 2-nd order 2-nd order

asymmetry

1-st order 1-st order ‘ Sk‘l:;}’lc‘i " the ‘ sl:g;lcd
symmetric, — upper part _ nght
broad or of the line
split top | —

1-st & 2-nd orders

(A shoulder on a peak |
is @ commen distortion.

" symmetric |
\— broad tails

y 3-rd & 4-th orders
4

4-th order 4-th order

tailing | asymmetric tailing | broad hump
to the | broad tails to the very close to
left right the baseline
\ / v

SKETCHES OF LINE DISTORTIONS CAUSED BY VARIOUS GRADIENTS

https://scs.illinois.edu/system/files/inline-files/ShimmingNMR_Magnet.pdf GTR|Sl e B ISR | 35



Manual shim

Exp:100 Seq: PROTOMN Index: 1 mouse: [LEFT] click to set firs - [RIGHT] click

(M |'I/E T
ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

[MIDDLE] click ¢

1. Z1(+/-10)
12. 22

1.7 1.69 1.68 1.67 1 1.65 1.64 163 162 1.61 1 1.59 1.58 1.57 5 1.55 1.54 1.53 1.52 1.51 1.5 1.49 1.48 1.47
ppm
W _position W _scale cursor .
13.6 5419.8 1.4617 Shlm Value +/- 32767
Start [2""“ r Process | Insert = Eject | TOCk scan ] TErup Narduware || AuLo 10ck || AuUto tune Gradient shim Logout
Sample Ir K sca 71 %1 3 23% 7X3 i
— b T 4575 e +1| 55 10|52, +10] rAutoshim
FID scan iz Tl 3 Z3Y ZY3
1 3 i3 *1 6116 il]lEzs 1|53k +10|5f5, 210 -
) 73 %2z 72 Z2X2Y2 Z4%
" 6 o 3948 1[E82. +1|Z5535% +10/517,  *10f start shim
74 vz 22 2230 4
S
— 537 *1 6233 ’—'1] 11877 11”] “F4n4 110] “4745 110] -
Disp Linesh Stop shim
s 3 0
-iggs 10 “Seap  *10[FEy 10
4 | occonee N EP A
Autophase
58 Spin on |Spin OFf Read default shims | Savel | Readl | Save2 | Read2
# oo =% Spin off 0 Hz Read shims from pars | Save shims Read shims |
#po %5 Rescale FID area Receiver gain |0 File |
At least 30 min (1 cycle)

Poor shim -> Long time (3-4 cycle)
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Manual shim

| If/E T
ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Lineshape sample
1H: CHCI3 in Acetone-D6
13C: Dioxane in Benzene-D6

Routine shim

1) Spin off

2) Adjust Lock level 80

3) 21-22-21

4) 23-21-22-73-71-722

5) 24-21-22-724-721-22

6) Turn off spin -> Repeat step 3), 4), 5)
7) Turn on spin -> 3)

Remove spinning sideband
1) Spin off

2) Adjust Lock level 80
3) X-Y-X-Y

4) X-ZX-X

5) Y-ZY-Y

6) X

7) XY-ZXY

8) X-Y-X-Y

9) Spin on

10) Z4 (asymmetry peak)

Typical interactions for axial shims:
® 71 and all other axial shims, to some extent
® 7Z2and Z1
® 7Z3andZ1
® 74 and 72 (with large delta Z4s: Z4 and Z3)
® Z5and both Z3 and Z1 (Z5 not available on 13-channel shim systems)

11) 23-21-22

Table 42. Lineshape Effects and Their Associated Shims

Lineshape Effect Shims

Split peak Z4 and 71

Asymmetry greater than half-way up 72

Asymmetric foot Z4

Symmetric feet and or low broad base Z5

Symmetrically broad base z3

Spinning sidebands Low-order radials X1, Y1
Symmetric broad base High-order radials X3, Y3, ctc.

HPRIAES B uSKE



Shim editors urfsT

_ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Tools > Standard Calibration Experiments > Shim Editor

r )
9 Proshim X

rrent method Method FID-shim parameters
1 Tol Range Steps Delay Spin Set for current sample...

pfo_xyz_extended - = -
[ [ I [ |' TpwWr T
|pfg&|ockld |v [.»:1 yl xz x1 yz yl pw W

2 | | | | | Acgtime  [2.93601
Show shim log ‘ I—I_IOCkM ¥|xz2 xz x1 y22 yz y1 xy x2y2 x1 y1 di1 2.5

| | | | | gain 42
Set as default on probefile ‘ pfg & lockid [w|[x1 y1 z1 offset 6599.7
[ I [ [ SW 11160.7
=)

Manage shim method files | OR use default parameters

| | | | | for lineshape sample:

[ I+l

". | | | | | Default lineshape

Show | |v |

[ [ | | |

Edit/Show/Delete

* lock—optimizes the lock shim variables as a

group. Al

» lockld—optimizes the lock shim variables | | | | |
independently in listed order. adl|

* fid—optimizes the FID shim variables as a | | | | |
group. [+]]

* fid1d—optimizes the FID shim variables [ [ | | |
independently in listed order. [~]]

* Pfg— optimizes the shims using a z-gradient Llneshape _Sample
shim method. 1H: CHCI3 in Acetone-D6

+  Gxyz - optimizes the shims using a 3D gradient | . :
i e S HSIG 8§ ST G cose || wew || 13C: Dioxane in Benzene-D6

XA YH|uSkR | 38
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ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

rocess | Tools | Help
Study Clones... » . . .
| Suayclusers. : 1H shimming: 10% H20 in 90% D20
_ | Study Queue Actions... ] ° " .
Frami v rspace information. .. ZH Shlmmlng: Doped 1% HZO in 99% DZO
Froke Tuning ]
T Standard Calibration Experiments  #| Frobe Protection... 6
——— Updlate Locator »| Setup gNMR Calibr &¥1s -
Import Files to Locatar... Calibrate Auto-tuning... b
Save Custom Locator Statement... | | 58t Up Gradient Shimming p2
Delete Custom Locator Statement. . - =paekbip3B.Gradientshimming
Maolecular Structures »| Calibration for Mon-uniform Gradients .
Change Operator Password. . shim Editor....
Persona Manager. .. Shim Scheduler...
Browser... Eun Shim Fro
D Locataor... Start Autotest...
Optional Files to Save With FID... Autotest Settings. ..
I View Cryogens... B s
D Conwvert Pre-Vnmr] 2.0 Data...
Select Reference Standard...
| K P ——
rSlim |/A|:quire rPrncess | Show time Go | Stop Arrays Sequence diagram || Sequence INZ e w . °

5him z1-z4 first

lgnore spinner

Defaults Gradient Shim Setup
Gradient Shim
Acquisition Acquire Trial Spectra 5
Pulse Sequence
Channels

Set Acquisition Parameters:
Flags -
Future Actions PFG H1 Homospoil H1

PFG H2 Homospoil H2

Gradient Type: nnc

Shaped pulses |Define band

Temp compensation off

Make Shimmap Gradient AutoSunun !

Automake Shimmap I I Gradient Autoshim on Z

Set by date "

_DB_lk_2022-05- 4

-

# Shims Used |5 Window Size [40.4
Set Window from Cursors

Find Window Find Frequency
Make Shimmap Using Current Settings

Current mapname:

Smm_aLt Quit Gradient Autoshim

Load map:
Smm_auto_¥_DE_lk_2022-05-26

Display Fit | Display Shimmap

Plot Fit Plot Shimmap

Set mapname into probe file

- Add mapname into Gmap list

- Reset Shims

Idle

A

HEX|A2RYH|wSAR | 39



100

Index: 1

Create Gradient shim-map (Manually) -

5

(M |'I/E T
ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

Type ds(1)

| set Window size (check height and Hz)

3 PFG H2 | Homospoil H2
radient Type: nnc

5him z1-z4 first

Shaped pulses |Define band

Temp compensation off -
lgnore spinner -

Load map:
Smm_auto_¥_DE_lk_2022-05-26

-

# Shims Used |5 Window Size [40.4

Set Window from Cursors

Make Shimmap Using Current Settings

Hz

W_scale spiHz) wpiHz) first last step

249579.6 -7194.27 15371.82 1 2 ]
rSlan |/A|:quire I/ Procee | Show time Go || Stop Arrays Sequence diagram || Sequence I111
Defaults —Gradient Shim Setup Make Shimmap —Gradient AUt0S..u..
Gradient Shii
Acquisition Acquire Trial Spectra Automake Shimmap Gradient Autoshim on Z
Pulse Sequence
Channels —
Flags Set Acquisition Parameters: Current mapname: Set by date
Future Actiol PFG H1 | Homospoil H1 [5mm_auto_X_DB_lk_2022-05-26

Quit Gradient Autoshim

Display Fit | Display Shimmap

Plot Fit Plot Shimmap

Set mapname into probe file
Add mapname into Gmap list

Reset Shims

Idle

ition comp

X E=FEEHuSAE | 40



Create Gradient shim-map (Trouble shoo’t mg

Exp:100 Seq: gmapz Inclex: 1

A AP

W_scale spiHz) wWp(Hz) first last step
249579.6 -7194.27 15371.82 1 2 ]
fSlan rAcquire r Procee | Show time Go || Stop Arrays Sequence diagram || Sequence hi
Defaults —Gradient Shim Setup —Make Shimmap —Gradient Autos
Gradient Shim
Acquisition Acquire Trial Spectra Automake Shimmap Gradient Autoshim on Z
Pulse Sequence
Channels
Flags Set Acquisition Parameters: Current mapname: Set by date

Future Actions

PFG H1 Homospoil H1
PFG H2 Homospoil H2

Gradient Type: nnc
Shim z1-z4 first

Shaped pulses |Define band

Temp compensation off -
lgnaore spinner -

Smm_auto_X_DB_[k_2022-05-26
Load map:
Smm_auto_¥_DE_lk_2022-05-26 -

# Shims Used |5 Window Size [40.4
Set Window from Cursors

Find Window Find Frequency

Make Shimmap Using Current Settings

Quit Gradient Autoshim

Display Fit | Display Shimmap
Plot Fit Plot Shimmap
Set mapname into probe file
Add mapname into Gmap list

SCIENCE AND TECHNOLOGY

arfsT

ULSAN NATIONAL INSYITUTE OF 5

Reset Shims

Not works Gradient Autoshim on Z

Idle

I_Try to use 3D shim or Shim editor

HPRIAES B uSKE
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- Eade, g I l‘/ ]
shim-map s ST
o3 - ULSAN NATIONAL INSTITUTE OF

SCIENCE AND TECHNOLOGY

Seq: gmar Index: 1

-1500 -1000 -500 0 500 1000 1500 2000 2500

Seq: gmapz Index: 1

. Finish spectrum
-2500 1500 1000 N 1000 1500 2500
i
fo= oox
fStart rAl:quire rPrncess Show time Go | Stop Arrays Sel
Defaults —Gradient Shim Setup—————— ~Make Shimmap—————
Gradient Shim
Acquisition Acquire Trial Spectra Automake Shimmn
FPulse Sequence
Channels v s -
Flags Set Acquisition Parameters: Current mapname: 9 A 46351
Fu]_ure Ac[igns PFG H1 HOI]'IOSDO“ H1 Smm_autg_:x:_DB_lk_z 022_ D;;m":(Trm Show ume Stop Movesw | Est pwd0 Arrays || Sequence diagram | Sequence help
PFG H2 Homospoil H2 Load map: e Sepeemcs [ : e
Gradient Type: nnc Smm_auto_X_DE_lk_2022-06-09 hd Display Ht | Display Shimmap
Shim z1-z4 first #5Shims Used 5 Window Size B 1.6 ‘ Plot Fit Plot Shimmap




ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY

rocess | Tools | Help

Study Clones. .. ]
——— Studly Clusters. .. »
_ | Study Queue Actions... ]
Frami v, space Information...
Froke Tuning ]
BT Standard Calibration Experiments #| Probe Protection...
Updlate Locatar »| Setup gMMR Calibrations... b
Import Files to Locatar... Calibrate Auto-tuning... b
Save Custom Locator Statemel il il E2
Delete Custom Locator Statem 1 Set Up 3D Gradient shimming
Maolecular Structures »| Calibration for Mon-uniform Gradients .
Change Operator Password. . shim Editor....
Persona Manager. .. Shim Scheduler...
Browser... Eun Shim Frocedure
D Locataor... Start Autotest...
Optional Files to Save With FID... Autotest Settings. ..

At least 30 min (1 cycle)

Conwvert Pre-Vnmr] 2.0 Data...

D o Reference Staama Poor shim -> Try to use manual shim or shim editors
| I\
[Stan‘. rﬁ'u:quire |/Frm:ess Show time Go | Stop Arrays Sequence diagram || Secuence help

3D Shim Full Auto -3D Shim Full Auto
3D S5him Calibs

3D Shim Mapping | ~2mMpPle Doped 3C sensitivity - ATSM (1H) -
3D Autoshimming i Doped 13C sensitivity - ATSM (tH)
3D Disp/Plot/ Quit|| | OPY"™isc sensitivity - ASTM (tH) e
Acquisition 2: 90% H:0 / 10% D20 - (e.g. 2 mM sucrose) (iH]lI v| Repeat until eiter:
Pulse Sequence other
Chanm,g vI XL RMS difference NEMS error < |1.0
v| Use shaped pulses (solvent mixture) \
Flags . ; Feak-to-peak fiRld errors < |4.00  Hz
Initial 'STE" shim

Future Actions
¥| 10 gradient shim

¥| Automatically start autoshimming after shim mapping
v| Create 10 gradient shim-map and set name inta probe file

3 I Start Autocalibration I




